T HE Nutrition Study carried on at the Pennsylvania Hos pital from 1947 to 1952 was designed to investigate the effect of the addition of protein and vitamin supple ments to the diets of pregnant women upon the outcome of their pregnancy and upon the physical status of their infants. The previous reports from the Study have dealt primarily with the first of these two questions, and it is with the second, the relationship between supplementation of the maternal diet and the physical status of the baby, that this report is concerned.
in all four groups during their first visit to the Clinic, and were reemphasized at several subsequent visits. At birth, all in fants were placed on the same regime in the hospital, and the mothers were given the same diet instructions and vitamin supplements for their babies.
The physical status of the infants of the women in each of these four groups has been evaluated in terms of weight, crownsole length, and chest circumference at birth and at one, two, and three months. The study groups have been compared on the basis of the mean values of these measurements to estimate the influence of the nutritional supplements taken by the mother upon the physical status of her infant. The measure ments were made in a uniform manner, and during much of the study, were done by the same pediatrician (A .R .).B The infants were weighed nude on a scale measuring in units of pounds and ounces and the weight was read to the nearest ounce. The crown-sole length was measured with the baby placed flat and straight on a board and the measurement was made from the plane tangent to the top of the head to the bot tom of the heels. The measurement of chest circumference was made with a steel tape at the level of the xiphoid, normal to the body axis. Both length and chest circumference were meas ured in centimeters to the nearest tenth.
In this report twins and premature infants, defined as weigh ing less than 5 i lbs. at birth, are excluded, as are babies born to mothers who had a serious chronic disease or syphilis.6 From the interviews with the patients by the nutritionist and examination of the records of the amount of protein supple ment provided each patient in the protein groups, it appeared that some had not taken the supplement in the desired quan tity. In the present analysis, infants have been excluded if the mother took some of the protein supplement over a period of 6 Patients with chronic disease or syphilis referred to the Nutrition Research Clinic were carried but have been excluded from tabulations in this report. Chronic diseases excluded are essential hypertension, chronic heart classified Il-a or higher, chronic nephritis, and chronic pyelitis. several months but was given less than a total of 20 lbs. of the supplement compared with the scheduled maximum of 45 to 50 lbs. at birth was good as indicated by the appraisal by the pediatri cian at the newborn physical examination. Two-thirds were rated as good or excellent and less than 3 per cent as poor. There was no difference among the study groups in the distri bution of appraisals.
Previous analysis has demonstrated an association between prematurity and the pregravid weight status of the mothers. There is also a definite relationship, shown in Figure 1 and Table  1 , between the birth measurements of non-premature infants and pregravid weight status.* 7 The largest means for each measure ment are found for infants of mothers 15 per cent or more over weight before pregnancy and the smallest are noted for babies of the most underweight mothers. Over the weight groups be tween these two extremes, the mean values decrease uniformly. This relationship is independent of the nutritional supplements taken by the mothers, being found for each of the four study groups.
The mean values for weight, length, and chest circumference at birth are shown in Table 2 for each study group. The mean 7
Patients were carefully questioned in the Clinic as to their immediate pregravid weight and were measured for height without shoes. The standard weight for a specific height and age used is from the Report of the Medico-Actuarial Investiga tion 1912-1914 up to age 25 years. The average weight at 25 years is extended to older ages and the value used is the mid-point of the weight range for women of medium frame published by the Metropolitan Life Insurance Company. 
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birth weights for babies in the control group, the protein group, and the vitamin and protein group are about equal (7.40 to 7.45 lbs.) with the mean for those in the vitamin group being somewhat lower (7.29 lbs.). The four birth-weight means do not differ significantly8 when tested by analysis of variance, but the means for the vitamin group is significantly smaller than the combined mean of the other three groups. The means of the crown-sole lengths at birth are in much the same pattern as were the mean birth weights, the control and the protein plus vitamin groups having the largest means, and the vitamin group the lowest. In contrast, the largest value among the means of chest circumference at birth is noted for the vitamin group (32.38 cms.) and the lowest among the protein group (32.17 cms.). However, the differences among the means of neither length nor chest circumference are statistically signifi cant. These mean measurements for the control and vitamin groups may have been affected by the inclusion of infants of mothers not originally assigned to these groups. Some patients allocated to the protein groups either could not or would not take the protein supplement. Of these women, those who had been assigned to the protein and vitamin group were trans ferred to the vitamin group, and those assigned to the protein group were transferred to the control group. None of these transfers took more than 10 lbs. of the protein supplement. In addition, a small number in the vitamin group who were un able to take the vitamin capsules were transferred to the con trol group. In order to evaluate the effect the transfer of these patients may have had upon the results for their study group, the mean measurements for infants in the control and vitamin groups were recomputed with the babies of the transfers elim inated, that is, with only the infants of patients originally as signed to these groups included. These means are shown in Table 3 , and suggest that the babies of these transferred pa tients did tend to depress the mean values for their study group 8 Statistical significance in this report implies P ^ .05. 
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to a slight extent. However, the overall pattern of means among the study groups is much the same, and the measure ments for the infants of the transfers have been included in the tables which follow.
The mean values of weight, length, and chest circumference at birth are shown for each study group by race and sex in Table 4 . The variation of the study group means within each race-sex group is not statistically significant except for the means of length for the Negro male babies. The relatively low mean weight in the vitamin group noted for the total popula tion is found for each race-sex group except Negro males among whom this mean was largest. The lowest mean length for white males and females is also found in the vitamin group.
The data presented thus far do not give any substantial in dication of a relationship between the nutritional supplement taken by the mother and the size of her infant at birth. The infants in the control group appear to be no different in weight or body dimensions than the offspring of mothers receiving the supplements. In fact, there is some suggestion that the babies in the vitamin group tend to be a little lighter at birth than those in the other groups.
In order to see whether this tendency for the babies in the vitamin group to have a smaller mean weight than those in the other three groups persists when factors which are known to in fluence the birth weight are allowed for, the means of the birth weight by race and gravida are given in Table 5 , by gra vida and age of mother in Table 6 , and by race and mother's pregravid weight status in Table 7 . A lower mean weight is noted for the vitamin group for babies of both white and Negro primagravidae and for white multigravidae. (Table 5 .) The mean weight for this group was also lowest for infants of primagravidae in both age categories and of the older multi gravidae. (Table 6 .) This was also true for white infants of mothers in each pregravid weight-status classification but not for Negro babies. (Table 7 .) Thus, it does not appear that the low mean weight in the vitamin group is related to the fac- tors of gravida, age of mother, or mother's pregravid weight status, since the mean for this group generally remains low when these factors are held constant. An unpublished analysis of data from the Nutrition Clinic showed that a decrease took place during the six-year period of the study in the occurrence of premature births. This sug gested that there may have also been a trend toward higher average birth weights as the study continued. This hypothesis was investigated by classifying the infants of each study group into six classes according to their case number, computing mean birth weights for each class, and fitting trend lines for each study group to these means. It was found that the slopes of these lines do not differ significantly from zero, indicating that no uniform change in weights occurred over the period of the study. It may be seen, however, in Table 8 , which shows the means for those with case numbers above and below 1,000, that the lower mean weight in the vitamin group is related to low weights among the early entrants in this group. The shift in mean weight in the vitamin group from 7.20 lbs. among the earlier cases to 7.43 lbs. among the later ones is of statistical significance, while this is not true for the changes in the other three groups.
The nutritional status of infants at birth has been evaluated in a previous report from the Nutrition Clinic (1 ) by calculat ing the difference between the birth weight and an expected weight derived from a multiple regression equation of weight, length, and chest circumference.9 This index may take either positive or negative values, and the lower the value of the in dex the poorer the nutritional status is presumed to be. The means of this index for each study group are shown in Table 9 9 These calculations were made from multiple regression formulae as follows:
(L = crown-sole length and Ch. = chest circumference.) Whites, male and female: Expected weight = .236 cms. L + .286 cms. Ch. -13.59 Colored, male and female:
Expected weight = .133 cms. L + .420 cms. Ch. -12.68 The formulae are based on data for babies bom to patients of any pregravid weight status that were rated excellent or good in the first week of life by the pedia tricians for the Nutrition Research Clinic. 241   Table 10 . Mean weight, length, and chest circumference at birth, and 1 month, 2 months, and 3 months of age by study group. and that of the vitamin group (-.1 1 7 ) is significantly lower than those for the other three groups, indicating a less favor able nutritional status for the infants in this group. However, when the population is divided according to case numbers above and below 1,000, it may be seen that the poorer nutri tional status of babies in the vitamin group is found only dur ing the first part of the study. The mean index is significantly higher during the second part of the study for all infants ex cept those whose mothers received both vitamins and the pro tein supplement. The nutritional index for infants in this latter group remains about the same over the entire study and is sig nificantly higher than the means for the other three groups during the earlier part of the study. The growth of the infants during the first three months after birth is indicated in Table 10 , giving the means of the three measurements at birth, and one, two, and three months of age Maternal and Newborn Nutrition Studies: I Table 11 . Per cent increase in the means of weight, length, and chest circum ference from birth to 1 month, 2 months, and 3 months of age, by study group. for each study group. The per cent increase in the means from birth at each month of age is given in Table 11 . The relative magnitude of the means of weight and length remains much the same among the study groups during the first three months after birth. The lowest mean values of these measurements continue to be noted for the vitamin group during this period. The increase in the means of each measurement during the first three months of infancy is much the same for each study group. The percentage change for any one measurement is quite uniform among all study groups with slightly more varia tion among the increases in weight than for length or chest circumference. There is no evidence in these data that growth of an infant during the three months after birth is affected by the nutritional supplement taken by the mother during preg nancy. Analysis of the same material by race and sex also failed to suggest any consistent difference between nutritional supplements in their effect on infant growth. The means of the minimum weights following post-natal weight loss are shown in Table 12 for each study group, along with per cent of birth weight lost, and the per cent gain in weight from the minimum to 1 month. Here again there seems to be no apparent differences among the study groups, either in relative amount of weight lost post-natally or in the ability to establish weight gain after this loss.
The conclusions to be drawn from this analysis are mostly
The Milbank Memorial Fund Quarterly negative. No consistent differences were found between babies in the control group, whose mothers received no nutritional supplementation, and those in the two groups whose mothers received the protein supplement with respect to size and nutri tional status at birth or growth during the first three months of life. There is some evidence that the babies of mothers who received the vitamins alone tend to be lighter at birth than the infants in the other groups and that their nutritional status at birth as a group was poorer than that of the other babies. However, both of these tentative conclusions apply only to the infants born during the earlier part of the study. Although the mothers' diet histories have not yet been analyzed in sufficient detail to substantiate it, the impression of persons connected with the Clinic is that the general level of diet while good for a large majority of patients may have been lower in the early years of the study than in the later years. This would suggest that the vitamin supplement may have had a slight adverse effect upon infants of women on a relatively poor diet. If there is such an effect it is evidently offset by protein supplementa tion, since it was not noted among the infants of mothers who took both vitamins and proteins. The combined vitamin and protein supplementation may be effective in inducing a more favorable nutritional status at birth in babies of mothers on a relatively poor diet, since the mean index of nutritional status for infants in this group was significantly higher than the means for the other groups during the earlier part of the program. In summary, with these reservations concerning the effect of vitamins, and of the combined vitamin and protein supplemen tation, it seems evident that the dietary supplements given to the mothers in this study had no effect upon the physical status of their infants at birth or upon their growth during the first three months of life. Quarterly, April, 1954, xxxn, pp. 125-140. 

